Kinetic alterations of the red cell membrane phosphatase in alpha- and beta-thalassemia.
We studied the red cell membrane neutral phosphatase, which is part of the Na+K+ ATPase, in several types of oxidative hemolytic anemias. We used an artificial substrate, the p-nitrophenylphosphate. In controls and in patients heterozygous for various unstable hemoglobins (Hb Hope, Hb Köln, or Hb Hammersmith), the kinetics were of the Michaelis-Menten type. On the contrary, in nearly all patients with alpha- or beta-thalassemia, the kinetics displayed an abnormally biphasic character. The apparent Michaelis constant (KMapp) was significantly decreased. The biphasic character correlated with the imbalance of globin chain synthesis. The beta-mercaptoethanol markedly increased Vmax in controls, but had little effect on the biphasic kinetics. Omission of K+ abolished the biphasic kinetics. The abnormal kinetics failed to appear with another artificial substrate, the 4-methylumbelliferylphosphate, nor did it appear with ATP, the natural substrate. In vitro, H2O2 treatment of normal and thalassemic red cells was unable to induce or exaggerate, respectively, the biphasic kinetics, but generated alterations of a different nature. We suggest that the various kinetic alterations of the phosphatase in thalassemic syndromes originate from the imbalance of globin chain synthesis. However, the involvement of an oxidative process remains to be demonstrated.